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TilAJl, crmnK ~(['.\:ING DIVISION. 

RossI .. \ND. 

Operations nt the mines of the ConsolitJated ~fining n1nl S111clting Co1npany ·were greatly 
f'Urta'iled during the year ancl, according to reports fr01n headquarters, the Iafge :unount of 
diamond-drilling done on outlyi11g clain1s did not 111eet \Vit.h \"<.)l'y enrouragiug results; \vhile 
underground, stoping opcratio11s are reJHJrted to be i1r1H.'tieally negligible and a large an1ount of 
undergroun,d equipment 'is Ueiug saJv·aged. At the IH'f'sent tln1c devclopu1ent consists of the 
expansion of drifts into ne\v territory south and \Vest of the present ·workings. 

Conditions do not avpear to be very eneouraging at pr{'sent, but the eon1pnny {'an be depended 
on to exhaust all possibilitil•s before :ibnndonin.g their senrth for ne\v ore-bodies. The average 
nutnller of n1e11 employed is ahont 110. 

This inine i·R o\vnell by t11e Itoss~and--Yelvet 1\Iines, I~hnited, of \vhich E. Nord-
Velvet. nian is prt•S'ident and ~\. \V. Gregory seeretar,r. rl'he cotnpany is couiposed 

largely of experienced 111iui11g inen, who ac(]nired the property a fe\v years ago, 
The mine is situated on the Rossland-Cascade high\\'llY at a Clistance of ll 1niles west of J{ossland. 

'l'he ore carries values in gold, silver, and copper, runniug up to about $40 a ton. A consider
able amount of de-ve-lo1nnent \Vas tirst dune in the uinetiC's nnd the rnine has a fairly substantial 
production to its creUit. Forn1erly it \Yas gteatl,v handicap1H:d by 'its distance fron1 transporta
tion and the cost -0f stea1n-p-0\ver for 111ining and n1illing requiren1ents. NOTI', ho\vever, the ne\v 
road has greatly obYiated 1-he transportation difficulties, \\'bile electric po\ver .is obtainable fron1 
Hossland. Another in1portant feature in the el'OIIOlnic overation -Of the property i.s the free 
drainage of th~ \vorldngs no-\Y aITon1ell by the lo11g f'rossent, just co1npleted, \Yhie1t gains a depth 
of about 230 fe-et bclo\v the sixth or lowest lc\"el. ThiRJ tuunel is l,730 feet long and the fifth 
and sixth Jey,els, \Yhich \Vere Ill'·e\"ionsly un(lcr \Yater, are no\v dry. A rece1it re-port received 
from the con1pany states that re1iairs have been nutde to the shaft and gallo\vs frame and 
breaking ore on the third and fourth levels \Vas started during the latter part of the year. 
A descrt11tion. of the property nu\y be seen in 11en1olr 77 of the Geologicai Survey, Canada, 
by C. W. Drysdale. 

I.X.L. 
This property, situated ·within a short distance of llossland, has been 1vorked 
by leasers durin~ the last fh'e years. It is fan1ons for th-e exceptionally high· 
grade gold ore it has produced; in fact, it has yielded some of the most 

spectacular Sl}Ccimens of gold 11uartz of any 1n·opert)' in the rrovince. 'rhe total value of the 
ore shipped Uy the leasers is not kno\Yn at the thne of \Vriting, but it a1nuunts to 1nany th-0usands 
of dollars and handsome profits have Jieen renpell. 

lJnfortunately badly faulted ground "'as encountered nt depth and the dO\Vn\vard C'Dntinua
tion of the vein \YH.S h1st son1e 50 fe~t below· the No_ 3 leyeJ. During the year \vorl..: tvas 
necessarily of an exploratory nature and no effort is hei.ng spared to exhaust the possibilities 
of discovering the continnntion of the vein ]J,_~yond the faulted zoues. 

On the ?-Jo. 1 level crosscutting and dia:rH}nd-drill by band hav-e so far failed to reveal its 
continuation. On tllc third level a 200-foot crosscut \Vas driven to develop a quartz vein cut h.Y a 

tliamond-drill hole; this, ho\vcver, only turned out to be a broken section -0f vein, not n1uch 
longer than the vridth of the tunnel. l'.'nrtlH~l' \York \V\l5 being done on this- level in hopes of 
picking up the vein farther in the hill. 

At the Jfidnight and O.K., ¥.rhiel1 adjoin the l.X.L. on the easterly and westerly sides 
respectiYely, a considerable an1ount of exploratory \\"Ork has been done to pick up the extension 
of the I.X.L. vein. These t\vo properties are using air frou1 an electric-driven con1pressor 
installed at the ~1id11ight. 

'Vork at the near-by properties-na1nely, the Oolil K-ing and Golden J)rip-b.as been continued 
during the season. 'l'he ab-ove propertie~<; are referred to in previous reports . 

• Tolin '1'0111ich put in a season .at tlle Cariboo and ~falcnln1 1\:Jelvnr is r.eported to have be-en 
,yorking on his clain1s at )lur11hy creek. 

'l'HAIL IlEDFCTIO::.'i-\YORKS. 

This plant, o\vned and operated by the Consolidate(! l\Iining and Sn1elting Coznpany of 
Canada, is situated on the Colun1bia river, adjacent to the to\Vn of Trail. Immediately around 
the \vorks and in the precincts of the eon1pany's property are a number of d"rellings occupied-by 
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con1pany officials and eniployees, forming the municipality of Tadanac, which is the name of the 
rail\vay-station at the plant antl also that of the registered trade-mark of the co111pany. 

1-tt tl1ls great plant all the gold, sllver-lead-zinc, and copp-er ores ~Jf this district, as \Vell as 
the ores fron1 the Boundary district and a considerable tonnage fro1n outside points, arc smelted 
and refined. 

During the years follo\ving the successful developni.ent of the .Sullivan n1ine it bas nnclergone 
extensive alterations and additions, until nt"V it ranks high among the greatest n1etallurgical 
plants of the \Vorld. 

lil-8toricar.-InitiaJ construetion "·as started in 1SB5 by the British Colun1bia Smelting and 
l{:e:fining Co-1npany, controlled by F. Augustus l-lcinzc, of Hutte. .A narro\v-gauge raihvay then 
served as a connection 1vith the llossland inines, at that ti1ne the chief souree of supply, for then 
it \Vas ·Only a eovper-sn1clter; the first lend-furnace not being bJo,vn in until lSUB. At about 
this tin1e the Canadian Pacific ILtihvay Compauy bought out the Ileinzc interest, "lock, stocl-.:, 
and l.J.nrrel," and tl1e Canadian Sn1eltiug Works \Yas forn1ed to operate· the plant. In 190G the 
Consolidated ~fining and Sn1elting Co1npany of Canada \Yas incorporated and took oYer the 
interests {l.f the latter c{lmpauy. Since this tin1e efficient and eon1petent 1nanagen1ent has inarked 
the career of the enterprise, both in the practice of ·mining nnll n1etnllurgy; this srtaternent is 
inade without any reflection on the- earlier operations. 

The urgent den1and for ;r,inc by Great Britain aud her allies during the Great War \Vas 
larg{.'Jy responsible for energ~tic and aggressiYe action {Ill the part of the .co1npany to produce thls 
n1etal, and ·with this objeet in Yie\V the ·erection of au electrolytic zinc-refinery \Yas cotnmenced 
and rushed to completion in 1015 and put into -0peration in February, 101G. 

r_rhis n1arked the beginning of a ne\V era for the company, \Vhich then, naturally, bad not 
only to turn its attention to solving the- proble1n of recovering the values in the co1nplex ot€S 

of the no\v \Vorld-famousi Sullivan, inine, !J.ut also had to face the many problems in connection 
\Vith the Yarious phases of the electrolytic ·refinernent of zinc, \Vhich \\'as at thls time in the 
experilnental stage. 

Results \Vere accon1plished in 191G \Vhirh allo\ved regular shipments of zinc {Ire fro1n the 
Snlli1:an-, but it \Vas not until four years after that the vroblen1 of concentration \Vas satisfactorily 
solved by the apvlication of -0il-f:lotati-0n methods; since- this tin1e the production of silver, lead, 
and zinc has rapidly increased. 

The pla~1t e-0vers an area of 2JO acres and includes a lcad-srnelting plant, a copper-sn1clting 
plant, au electrol,ytic zh1c plant, electrolytic lead nnd copper refineries, a gold and silver 
refinery, a hydrofluoric and hydr{lfluosilic add plant, a bluestone plant, a sulphuric-acid plant, 
and a copper rod-mill. To add to its completeness and in order to make it as self-contained as 
possible nuinerous in1provements have been inade in the \Vay of access.ory equipn1ent, runong the 
most important of which is a modern mRc'hine-sho1) Rnd fonn<lty, in \\"hich are Jnanufacture<l 
nearly all the rnechanieal avpliances used in the proeess of c'Oncentration aud reduetion of the 
various metalsi. 

The large concentrator formerly used f-0r the fJull£1;rin and Rossland ores has been partially 
conYerted for the treatment of customs ores, \Yhich are no\v being received for treatn1ent in 
increasing quantities. 

The pers-onnel {If the chief' -otflcials of the technical staff at rrrail is as follo\YS: s. G. 
Blaylock, general 111nnager; '!'_ W. Bingay, comptroller; ,V. l\L Archibald, n1ines 1nanager; 
R. ,V. Diarnond, superintendent of concentrati-0n; .Tau1es Buchanan, superintendent of the 
S'llleltcr; B. A. Stiln1nel, snperintendt:>nt of zinc plant; J. J. J:i'ingland, superintendent of refineries; 
G. F. Chapman, mechanical suverintendent; E. l\L Stiles, chief engineer; F. E. Lee, chief of 
1·esearch. 

The follo\ving general description of the plant is only intended to convey an idea of its 
salient features, dealing more particularly 'vith the lead plant, but avoiding details as much 
as possible. 

Production.-'I'he C'stimated tonnage treated in 192;'1 is as follo\YS: li'rom company 1nine-s, 
340:710 tons; from rustoms shippl.'rs-, 30,570 tons; total, 380,280 tons. 

Estimated production for 1023 is as foll(nvs: Gold, 21,352 oz.; silver, 4,397,455 oz.; copper, 
950 tons; lead, 117,504 tons; zinc, 48,011 tons. The value of this production ls placed at 
$29,973,453, as c-01npared \Vith $10,882,129 of last year. 
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Lead Plant. 

The -ores treated in this plant are to a very large extent derived from the numerous 
properties in this district, supplemented by those of the Boundary district, with occasional 
shiDments from other parts of the Province. By far the greater bulk of ore tvllicb arrives at 
the smelter is in the form of silver-lead-zinc concentrates, most of which comes from the Sullivan 
rnlne. The Sullivan le.ad concentrates have an average analysis of: .Silver, 20 oz. to the ton; 
lead, 66 per cent.; zinc, 6.3 per cent.; sulphur, 18.8 per cent.; silica, 1 IJer cent.; iron, 7.5 
per cent. 

The zinc residue from the leaching plant, of tvhiPb a considerable tonnage is smelted per 
day, has the follo\ving analysis: Silver, 4.8 oz. to the ton; lead, )0.9 per cent.; zinc, lCJ.1 per 
cent.; :SUiphur, 3.5 per cent.; silica, 2.4 per cent.; 'iron, 37 per cent.; n1anganese, 0.6 per cent. 

The ores are first delivered by raihvay-rnrs to the bins of tlle sampling-mill, from which 
the crushed material, emerging on one belt, dischar~es over a sampler. This sampler is said to 
give excellent results, being both accurate and flexible. It cousi·sts of three bucl.:ets spaced at 
equal intervals. betvt'een t\·vo carrying-chains whieh move through the stream of discharged ore 
at right angles to the centre line of the &It-conveyor. J~,ach lJucket cuts 1/00 sample, \Vhich 
passes to a Tevolving table where the material is mixed and fed to a second sarnpler. The sample 
is then cut do"\\'n on a Jones riffle to 200 lb., recrnshed to 16-mesh, and a 40-lb. sample taken to 
the assay office. Concentrates finer than l/t-1nesh are sampled by the fifth-sh.ovel method, except 
when received in botto1n dump-cars; sampling is effected by drilling auger-holes through the 
concentrates at regular intervals. All concentrates go direct to the D\vight-Lloyd bins. 

After being mixed "'ith the necessary flux the charge is sintered at the primary and 
secondary D\vight-Lloyd sintering-machincs. It is then conveyed to the furnace storage-bins, 
weighed, and transported to the lead blast-furnaces. rrhe fumes from the sintering-macblnes 
pass through a Cottrell treater on their way to the stack. 'l".he passage of the ore through the 
J)lant may be seen on the ac00n1panying flow-sheet. The foilo\ving data, taken from the paper 
presented by J. Buchanan and G. E. }Iurray at the meeting of the Canadian Institute of 1\Iin[ng 
and :\Ietallurgy- at Trail in October, 1923, are intended to give a few of the salient features of the 
method in vogue at this plant. 

After stress'lng the dlftlcultles to be contended \Vlth by the l(",ad m~lallurgt~t, \.lrougbt al.lout 
by frequent changes in the grade of feed due either to methods oi' concentration or the character 
of The ores being nlined, the authors deal "'·ith the met11ods employed which have greatly 
simplified matters and have been productive of satisfactory results. Emphasis is laid on tb.e 
proper preparation of the charge before smelting, and in thiS' operation the function of tbe 
Dwight-Lloyd machines is of paramount Importance. The desired objective of these machines 
is to eliminate the sulphur in the cl1arge. The first sintering reduces the sulphur content to 
8 per cent. and the second· sintering to 2 per cent. To the charge fed to the secondary machines 
about 13 per cent. of slag is added. The function of this slag is to mainly assist in the formation 
of .a hard sinter; it also allo\vs ·the operations to be continued when for some reason or other 
the primary sinter is too high in sulphur for the secondary machines. 'I'he Dwight-Lloyd 
machines are now being enlarged to double capacity. 

As regards the blast-furnace practice, it is stated that the zinc-iron ratio is of the greatest 
importance in running a slag high in zinc. Given a sufficient arnount of iron the \vhole question 
of smelting a charge high in zinc turns on the eJim·ination of the stilphur, and if the charge is 
oxidized the furnace trouble is practically eliminated. At present the furnace-slag carries an 
average of 16 to 17 per cent. zinc. 

Lead-srnelter.-In the lead-smelter there are four blast-furnaces, the ,main dimensions being 
180 by 50 inches at the tuyeres and 19 feet from tuyere-1ine to feed-floor· level. 'I'he average 
tonnage of each is rated at 315 tons a day. The slag is granulated and conveyed to the slag-dump 
by launder. The fumes pass through a Cottrell tr<!ater (Ill their \Vay to the stack. Recent 
additions include a drossing plant, to which the lead bullion is conveyed by overhead electric 
cranes, and 'is first treated in a reverberatory furnace, from vt'bich the bullion is cast into anodes 
and the dross re-treated in a second furnace. The product of this latter is a copper matte or 
speiss, a lend-oxide slag, and lead bullion. The main object of this procedure is to eliminate 
the ropper from the lead product. 'I'his plant has a rated capacity of 400 tons a day. Tlle lead 
anodes, weighing about 300 lb. each, are transJ,JQrted in rack cars lJy an electric locomotive to the 
lead-refinery. 
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Lend~rcfinerv. 

This refinery has the distinction of being the first lcnd-refin£<t'Y to use the Bett's process. 
whieh mf!thod was developed at 'l'l:nH fr{)ru a laboratory stage to a eommercial success. The 

Urad tores Cortctti+rates Zinc. 

Li FLOW SHEET 
Sins tdue.s 

l 
Le'AO 51'\ELTllllG PLANT Cru7her s 

Sompl i!lMHI TRAIL SMELTER 
8.C. &l n_,. __ __, ----

t 
no"'"~~ "Y "*t-""' ~ 

Hixiri' To.ble. 

A1.G.LQ~,Rll•i44.rt-M1'n<ototltn,;M_,., t 
Acvc.la1t:ilr< •fl.IC- 1.•.:t.•· Pttk Ca rrie.-r 

Prirnory 
t 

Mou:.h1ne..s O.L .SinterfntJ 
l t t 

Si?te,... Sp!il Fume 

Cru;he.r 
t 

..,Cott re 11 Tre:a.ter ""·" t 200)000 cu~f+. per min .. , 
eln.s t 

t FI ue, DIJ!lt 
Mixi "CJ Tobie. • 

t g•o!ldar1 o. L.Sinteri'nq M0i,hiN:t~ 
t • 

Spill f'Ume + Slrrter 
' Cottref 1 Lf!4d f"urhQCt 

.S•or"'J" SIM TYeater Mo. Z 

'w'eiqh ln'f M1:1ehinu 
+ i flue Du.st 

Cok4! .... -. • t 

'li 
l.QQ(f f'urn()c•.s ~ l t + &vi lion Fume. s '"'t t t 

Re-ve.rb.Furnoce- cott,.el 1 

t t TYeater-No I 
11 t 

F'I ue Ov.st- j 

Svflion DrOS$ ! 
t t i 

Co.st1nq "•v•rb~ 
rMpchine. Furntrco. 

• ..L l \¥a.s1'e 

L.L 
l'teFinery t l 

Lel4d-jxlde slc.<f Coppe.J matt• L&od &vtllon 

t 

back. to L Furnoce.s 
~ 

to Copp•r Convet"ter.s 
NOTE' 

New eon4truction includes ,..w plate-type. Cot'tre11 Tf'e"ter with 
copocity of 400,000 cu.ft. per mil"I~ to Mndle t:ilt D.• L.,Qson 
iT.s way to new 4QO~"fT si'ock. Wh~n thls #is C<>rnpl«.1'?.d, No.6 Tr•4ter 
will b« u.utd for fvrf"loee~qo.s. 

e.c.e ... ~""°*"'*""· 

capacity of the plant is 300 tons of re.fined lead a day. To giTe an idea of Its size, the area of 
the lead tank-room is 84,968 squnre feet. The number of tanks is 956 and the power required ls 
2,SOO kw. Briefly the process is as follows: The lead anod.es are immersed in au elect:ro.lyte of 11 

• 
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to 13 per cent. hydroflnosilicic acid and 6 to!) per cent. I~ad. '!'he tanks are arranged in casl'ades 
of seven, each tank: having an inside dimension of 8.5 by 2.5 by 3.58 feet and· holds 24 anodes 
and 25 cathodes. The Toltage drop lleb\·een the electrodes is fron1 0.23 to 0.5 volts; the average 
<'Urrent density is 14.5 ainperes a square foot of cathode area. The refined lead, \Vhil'h is 
deposited on the thin lead cathort€ sheet, is melted and cast into pigs, the finished product being 
99.90 per cent. lead. 'l'he anode sli1nes, containing g"Old, silver, aud in1puritif's, go to the silver
refinery and the anode s-crap is inelted and recast. About B ve1· cent. of the bullion is returned 
in the form Qf lead and bullion Urosses to the s1nplter and about 3 per cent. recovered from 
slim.es sent to the silver-refinery. 

The maju·r upt>rations of the t:u1k-roon1 are d{llle under contract, payn1ent being for each 
series of operations and at its o\vn sporiti 1c rnte. 'The tnnk-tcsters, catllode-bar cleaners, tank
cleaners, kettle-firemen, and slime-,vashers are all on day's pay. 

Covvrr-rcfin-<TY. 

'!'he rated capacity of this plant is 60 tons a day. 'rhe copper tank-room has an area of 
24,650 square feet and that of the n1elting plant of 4,000 square ff'et. 'Tl1e nutnlJer of tanks is 
426 and the po\ver required is 4()0 k'\'i'. The usual electrolytic refining 11ractice is in use. 'l""he 
copper anodes fro1n the refining-furnace at the 0opper-sn1elter are suspended in an electrolyte of 
sulphuric a·f'id and copper sulphate. 'l'he cathodes nre 111cltt1d into ingots for sh.1pn1ent, the anode 
scrap gors back to the converters, the slirne to the silver-refinery, and the in1pure electrolyte 
to the bluestone plant. Ill eonneetlon \Vith the eop11t~r-refine1·J" there is a GO-ton copper rod-1nill. 

• 8il-i:cr-rrji.nery. 

The production of Dore tnetal fro111 the lead and covver tank-room sli1nes is effected in s1nall 
magnesite-lined reverberatory furnaces, by which means the base metals, lead, copper, anti1nony, 
and bismuth, are eliu1inatetl by o·xidation. The finished Dore metal is from 950 to !)70 fine and 
00ntains 1.5 to 2.5 per cent. copper. 

The parting is effected by the or<linar.r sulphuric-acid process. 'l':he gold sludgeS" are ren1oved 
to the g<:ild clean-up kettle anU treati>d \.Vith hot sulphurk: ncill till free fro1n silver, "·ashed S\veet 
1vith water, dried, and melted for ship111ent. 'l"he clear silver solution is siphoned· into precipita
tion-tnnks, \.Vhere, after dilution, tbe siJyer is precipitnted on copper l1iates. This cement-silYer 
is washed, dried, and n1elted into market-bars. Th-e copper-sulphate solutions go to the bluestone 
plant, \Vhere they are evaporated to cr.rstallization point. 

The principal by-product of this refinery is antin1ony, \Yhich is recovered from the process 
of oxidation of the original nieit and ('Oliected in settling-chambers in the for1n of oxide. 
AntinlQni.ul lead is. aloo mad-e f1'0lH the retreatn1ent of the slag fro1n the original melt. 

Electrolytic Zinc Plant. 

At this plant all the zinc eoneentrates fron1 the Sul7ira1i coucentrator at E::iinberley are 
received for treatn1ent, as \Yell as customs zinc ores and concentrates, the latter being tre~ted in 
a separate unit. The S-nllivan zinc concentrat<•s contain the folio\ving average Yahtes: Silver, 
2.2 oz. to the ton; lead, 5.3 per cent.; ziu(', c13.:J per cent.; sulphur, 33.2 per cent.; silica, 1 p-er 
cent.; iron, 1!) per cent.; manganf'se, 0.4 per cent. 

Roa,11ting Plant.-The concentrates are fed to se,·entcen 'Vedge n1echanical roasters of the 
seven-deck type, their function being to oxidize the zinc sulphide so as to render it soluble in 
dilute sulphuric acid. .A.11 interesting and vcr.r in1portant fenture in connection \Vith the Sullivan 
ore is that the zinc occurs as Inarmatite, the ison1orphous iron of \vhich readily combines to 
f0rm zinc ferrate, vt'hich is insolubi{~ in dilute cold sulphuric acid, and hence, not being affected 
by the leaching proeess, forins tl large proportion of the l'esidue, \Vhich has to be smelted. for the 
'recovery of silver and lead. Sulphatizing the roast is U\'Oided as n1ucll as posslble, for this 
\vould create an excess of sulphuric acid in the leaching solutions. 

The fumes from the roasters pass through a new flue, built 1n 1925. This flue is 420 feet 
long by 28.8 feet wide and 18 feet high (inside measurements) and is 10 feet above the level of 
the ground .. The entire area of the bottozn of the ttue eonsists of boppers, 475 in all. 

Cottrell Treater.-After passing through this flue the fun1es enter a Cottrell tr.eater, also 
erected during 1925. This contains three flues through \Yhich the fumes pass. The equipment 
is contained in a building 1041h feet long by 78~ feet 'vide and 67% feet In height, constructed 
of reinforeed gunnite supported by steel frame'\'i'Ork. 



t:on,olid,.te<l }1inin~ and Sm~l1i11~ ('..,. of (:au"ola---T.•·~d-r•·finnry al Trnil. 

Con,,.Jidatn.J \liuing '""l Sm<'llin~ t.o. of C"1rnda Zi11<· Tan!...-rnntn a1 T1·a;I. 
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Each treater-flue, '\vbich is 15 feet in \Vidth, 12 feet in height, and 104 feet in length (Inside 
measurements), is built for six sets of pre<:ipitating-plates, but only four sets of plates are 
':required for the present operation. Each set -0f plates is made up of sixteen plates (10 by 12 
feet) placed 12 inches npRrt, and made of col'rugated I<:eystone steel (0.2 per cent. copper steel). 
The ·sets are hung in the flue \Yith the i1Iates -part1-llcl Vi'ith the direction of the flow of gas. In the 
centre bet\veen the plates and running full length of the space bc>twe€n the plates are bung high
tension \Vires (5 inches apart) which are kept taut by lead 1\'Cights. 

Each set of plates is supported on the fra1ne\vork of the building on each -0f its four upp€r 
corners ·and under each support is placed a large spring. This spring allo,vs the set of plates 
to Yibrate Vi'hen the supports are strncl..: Vi"ith it hammer. 'l"'he vibration jars the precipitated 
dust loose from the plates and it falls into the hoppers belo,v, of which the entire bottoms of the 
flues consi·st, there being 162 hoppers in all. 

The high-tension wires are bung from a framework 'vhich is supported on four porcelain 
insulators placed on the outside of the flue. A light blo'v on the centl'e of the framework jars 
the dust loose from the \\"ires. Tho voltage required for this treater is 60,000 volts. 

Stack.---'The gas passes· from the treater into the base of a reinforced-concrete stack 400 feet 
in height and 21 feet inside dian1eter at the top. This stack is lined \Vith a 4-inch wall of htird
burned brick its entire length. A 2-inl'h air-f:pace is left bet\veeu the brick 'vall and the concrete. 
A similar stack is llO\V being erected for the lead-plant fumes. 

LeachinlJ-plant.-~rhe bot calcine from the roasting plant 'is· conyeyed to the leaching plant 
by special spiral-scre'v pipe conveyors (evoh·ed by the staft'), \Vhere it enters the leaching 
solution. In the leaching method used at •rrail there are t\vo distinct circuits, the "acid" and 
the "neutral." All the hot calcine enters the "neutral" cireuit and by making it alkaline has 
the effect of precipitating the ferric iron along \Yith antimony, arsenic, and other impurities. 
The solids from the "neutral" circuit pass through the "acid" circuit, \'lhei·e they are treated 
Vi'ith returned acid electrolyte, \Vhich is regulated to 112 to 1 per cent. of :Sulphuric acid to ensure 
the dissolving of all the soluble zinc. The zinc residue fro1n the " acid" circuit, afte1• \Vashing 
and filtering, is. stacked in great piles outside the plant and is finally smelted at the lead blast
furnaces. Its analysis is giYen as foll{nys. Silver, 4.8 or.. to the ton; lead, 10.9 per cent.; zinc, 
10.1 per cent.; silica, 2.4 per cent. ; iron, 37 per cent.; n1anganese, 0.6 per cent. 

The effluent solution from the "neutral " circuit, after being treated by zinc-dust to 
precipitate the copper and cadmiun1 and clarified by filtering, is ready for electrolysis. 

Electrolutic Plat-ing Deportnient.-The electrolyte, containing about 8 per cent. sulphuric 
acid, flows through a number of cells, each cell being 27 by 80 by 42 inches (Inside dimensions) 
and containing 17 lead anodes and 16 aluminium cathodes. The cathodes are 24 by 36 by 0.1 
tnches a.nd are spaced 4 inches centre to centre. The current density is from 26 to 27 amperes per 
square foot ·and the voltage drop is about 3.5 volts. 

The plating of the zinc is done in three large buildings, as folloVi'S: ~o. 1 building contains 
14 units of 36 cells each (504 cells); ~o. 2. building contains 12 UllHS of 36 cells each (432 
cells); N'o. 3 building contains 5 units of 144 cells each (720 cells). 

No. 1 and No. 2 buildings are equipped with motor generntor sets, e!l('h set consisting of one 
motor and two generators. The motors are 2,200-volt synchronous motors, requiring 1,150 k.v.a. 
at full load. The generators are 500-kw. machines producing 4,000 a1nperes at 125 volts. One 
generator produces the current required by one unit of 3G cells. 

N'o. 3 bui.lding h; equippeU v>'i.t11 five synchrunous euuverlers. F..ul'1l CUil\'Crter produces JlO\ver 
required for one unit of 144 cells, w.bich is 4,500 amperes at 550 volts' (2,500 kw.). Eacb 
converter bas its O\Yn transformer, the vo,ver being trans.for1ned in one steP from 60,000 volts 
to 880 volts, \Vhich is the yoltage required for the convertor. The direct-current voltage required 
for .a unit of 144 cells is about GlO volts and the converters are ('()llstructed \Vi th a booster \Vhich 
gives a boost or a buck of 40 volts, thus- giving a range of from 470 to WO volts. 

The converter-room and generator-rooms are SUDplied with cool washed air, each building 
having its o'vn air-\vashing plant. 

'rhe No. 3 building and its electric equipment \\'ere completed during 1025. 
The po\\'er requirement for the zinc plant is 28,000 k\\'. and for other parts of the Trail 

plant is 11,000 kw., making a total of 39,000 kw. or 52,200 horse-power. This power is developetl 
at Bonnington Falls by the 'Vest I<ootenay ro,ver and Ligllt Company, a subsidiary company of 
the Consolidated l\Iining and Smelting Company. 
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Melting and Casting.-The zinc sheets, \.Yhich are stripped fro1n the aluminium cathodes, 
are \Yeighed, stacked on s1nall trucks, and taken to the 1nelting-roon1. liere they are melted in 
reverberatory furnaces, frotn \Vhich the molten zinc is di1iped by a large ladle and cast into bars. 
The product from the plant is 99.9GG per cent. zinc. The rated capacity of the zinc plant is 
about 200 tons a d'Uy. 

Co1iver-smeltcr. 

'l'he principal sources of supply for this plant are the eomp.any's 1nines at Rossland and the 
Allenby Copper _Company's rn·operty at A.llenhy. Only u stnall tonnage is being -won from the 
Rossland properties at the 11resent tilne n.nd this arriYcs at the s1nelter as crude ore, \Vhile tlle 
product of the Allenby Copper Co1npany arrh·es in the fol'm of flotati-0n roncentrates, \Vhich 
necessarily require sintering before treatment in the blast-furnaces. 

Briefly, the plant consists of three co1>tJer blast.furnaces, t,vo 54- by 420·inch and one 42- by 
210·inch; two converters of the Great Falls type 12 feet in dia1neter; a reverberatory refining· 
furnace and anode casting.machine. The sampling·ntill in cDnnection \.Vi th this plant is equipped 
with Ve-zin samplers and gyratory crushers, \Yhile D\vight·Lloyd sintering-machines are available 
for the treatinent of copper concentrates. 

C·o·operation \Vith the \Yorkmcn Is aimed at by the company, \Yhieh in 1923 inaugurated a 
sche1ne by '\Vhich \Yorkmen's co·operatiYe cori11nittees \Vere forn1ed for the purpoRc of investigating 
all labour troubles and rnaking reeonimendations to the management. '!~his has proved to be a 
great succeRs in helping to adjus:t all matters· pertaining to the ·welfare of the employees. 

A system of bonuses based on group cost and incrcasing recoveries and on the price of lead 
and zinc "'as also established. By this .system the \YOrlnnen reap a benefit according to the 
operating efficiencJ: of the plant. 'l"he total number ()f ruen e1nployed at the plant is 2,100. 

The data contained in the above brief description of the Trail plant have largely been 
obtained from papers presented by the staff at the 1neeting of the Canadian Institute of l\Ilning 
and )fetallurgy held at •rrail in ()('tober, 1!)23, and fro1n infor1nation freely supplied by S. G. 

Blaylock and chief officials of the company. 
F-Or further information rl~fer to: 'l'runsactions of the Canadian Institute of l\Iining and 

-1\.Ietallurgy, Vol. XXVII., 1924. Che1n. & )let. J~ng., A_ugust 11th, 1920. Engineering and l\.Ilning
Journal Press, July 28th, 1923. 

LIST OF SHIPPING·MINES IN THE TRAIL CREEK AND LARDEAU )fINING- DIVISIONS, 1925. 

Golclen Drip .. 
I.X.L 

l\Iine. 

Consolidated Co. ·s properties.
Dun vegan __ 

'l'otal __ 

llosslanll 
Hossland .. 
Hossland __ 
Lardeau .. 

Locality. Tons. 

5 
87 

37,504 
7 

37,603 

Character of Ore. 

Gold, sllver, copper. 
Gold, silver. 
Gold, copper, silver. 
Silver, lead. 

REVICLSTOKE, LATIDICAU, AND TltOCT LAKE )HNING DIVISIONS. 

The season has ,vitnessed a decided reviYal in the interest taken, particularly by outside 
capital, in the poteJltialitles of this northern section of the district, as manifested by the 
numerous examinations nlade by Yisiting engineers i·epresenting large interests. Fe\v knO\Vll 
properties of merit escaped examination and a repetition of these conditions may be expected 
next season. 

The work undertalren during the year ·at numerous properties \Vas of an exploratory nature, 
very little ore being mined for shipment, but it is anticipated that before long ne\v names \Vill 
be added to the rapidly s\velling list of shippers of 'District )Jo. 5. 

RICVELSTOirn MINING DIVISION. 

'!'his property \Vas acquired under option by the Porcupine Goldfields Develop
]. & L. Group. ,ment and Finance Company. Extensive tests are now being made on the ore 

with a view to solving its economic- treatment; it is a co1nplex 1nixture of 
iron, lead, and zinc sulphides- carrying values in gold, silver, lead, and zinc, with \vhich is 
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